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The 12th Sanibel Conference on Mass
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Miniature Mass Spectrometry
Reviewed by O. David Sparkman
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Antioch, California, USA
The 12th Sanibel Conference on Mass Spectrometry
sponsored by the American Society for Mass Spectro-
metry had Field-Portable and Miniature Mass Spectrometry
as its topic. The conference was held at the Sundial
Conference Center in Sanibel Island, FL, January 22–25,
2000. This year’s conference was organized by Henk
L. C. Meuzelaar (University of Utah, Salt Lake City, UT)
and Marcus B. Wise (Oak Ridge National Laboratory,
Oak Ridge, TN). Again this year, the conference was
fully subscribed with a waiting list of those wishing to
attend. Since its inception in 1989, the Sanibel Confer-
ence has had a diverse array of topics on mass spectro-
metry, and each conference has proved to contain
valuable information for a wide spectrum of the Soci-
ety. Although each year’s attendance is limited, many
members have been able to take advantage of this
valuable information forum because the topics have
covered a broad spectrum.
There were some very nice days with temperatures
in the low 70s, and some rather cool days. The most
memorable event about this year’s weather was the
snow storm that hit the East Coast from Maine to
Georgia. Some of the Washington, DC conferees had to
stay an extra day because of the weather. There were 22
oral presentations divided into 6 sessions, and 2 poster
sessions with a total of 13 posters (titles of all oral and
poster presentations are listed below). In addition to the
invited posters, corporate posters were presented by
Bruker Daltonics (Billerica, MA), Ionwerks, Inc. (Hous-
ton, TX), and the National Institute of Standards and
Technology (Gaithersburg, MD).
As is always the case, it is impossible to do justice to
all the presentations with the amount of space allocated
for this type of review. The following are some of the
highlights of the conference: After brief introductory
remarks by Dr. Wise, the opening oral session (Intro-
ductory Lectures) was chaired by Dr. Meuzelaar, who
emphasized the importance of staying within the speak-
er’s allotted time and allowing plenty of time for
discussion. This point was made abundantly clear when
the second speaker of the evening, Brian A. Eckenrode
(formerly associated with Viking Instruments, whose
assets were acquired by Bruker Daltonics in 1999, and is
now employed by the Forensic Science Research Unit of
the Federal Bureau of Investigation, Quantico, VA)
appeared to be extending his presentation on Fieldable
GC/MS for Environmental and Forensic Applications by
adding several additional (very busy) slides beyond
what was in his handout; and Dr. Meuzelaar made a
forcible switch to a question-and-answer forum. Fortu-
nately, at the end of the Q & A period, there was
enough time for Brian to make his concluding state-
ments, which included an FBI nonendorsement. The
importance of stimulating discussion and time for this
discussion was further apparent in R. Graham Cooks’
opening slide of the Sunday morning session, which
was a copy of a portion of an e-mail message that had
been sent to all presenters by Dr. Meuzelaar. Para-
phrased, this read “ . . . it is far better to not finish the
talk and have a high-quality discussion than to finish
the talk and have no discussion.”
The opening talk, entitled Field-Portable Mass Spectro-
metry: Past, Present and Future, on Saturday evening was
presented by Jochen Franzen (Bruker Daltonics, Bre-
men, Germany), who was introduced as the “Father of
Field-Portable Mass Spectrometry.” Dr. Franzen re-
viewed Bruker’s history with mass spectrometry in the
field and pointed to many of the company’s accom-
plishments. His opening remarks took the audience by
surprise. He said that while there had been many
technological advancements in the area of field-portable
mass spectrometry, there was little or no market for
such instrumentation. This somewhat shocking state-
ment required further explanation, especially for those
companies that have put so much into the development
of field-portable instruments. Dr. Franzen went on to
say that the problems of a limited market were due
partly to limitations in the instrumentation and partly
to the fact that analytical chemists did not want to
remove their white coats and leave their laboratories to
go to the site of the sample [“ . . . these people are hard
pressed to change their suits for (protective) hazmat
uniforms”]. The limitations in the instrumentation were
more involved with the skills required for the interpre-
tation of the data rather than the performance of the
analyses. To emphasize the point of the analytical
chemist not wanting to leave the laboratory, he talked
about the U.S. Environmental Protection Agency (EPA)
managers responsible for remediation of 300 different
hazardous waste sites who had never visited the sites
for which they are responsible. At most, they had only
viewed photographs of the site; and even the viewing of
site photographs was not universal. He said that an-
other reason for the reluctance of the environmentalist
taking the analyst to the field is the environmentalist
does not always want an answer; if there is a problem,
there often is no money to correct the problem.
Dr. Fransen said there are three motivations for field
analysis: 1) accuracy of results—the sample will change
in the bottle, and an analysis yields the most informa-
tion when it is done where the sample is found; 2)
money—it is less expensive to do the analysis in the
field than it is to transport the sample back to the
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laboratory and wait for the results—time is money; 3)
detection and elimination of life hazards in an expedi-
ent way. As an example, he told the story of a shipboard
container whose manifest listed both hazardous and
nonhazardous material that was leaking a brown liquid.
There were two ways to handle this situation: 1) have a
team fitted with hazmat uniforms and carefully unload
the container to determine the source of the leak—time
consuming and very costly; or 2) analyze the effluent to
determine whether or not it was hazardous—more
expedient and less costly.
Dr. Fransen summarized two points that would
appear in several later presentations: 1) for field-porta-
ble mass spectrometry to become a routine tool, the
attitude of the chemist would have to change; 2) the
instrumentation had to progress to the point where
nonscientists such as firefighters, plant workers, and
other field personnel would have a higher degree of
trust in these instruments. He pointed out that signifi-
cant advancements in both areas have been made since
Bruker entered the field in 1976 with a proposal to the
German government for an instrument to be used by a
fire brigade and the instrumentation they produce
today for use by NATO in the enforcement of the
Chemical Warfare Congress.
Sunday’s eight oral sessions were on the develop-
ment of instrument technology for field mass spectro-
metry. These sessions included an external-array quad-
rupole ion trap (R. Graham Cooks), the lab-on-a-chip
using the miniaturized quadrupole ion trap (Michael
Ramsey), two different concepts of a double-focusing
magnetic-sector mass spectrometer (Jorge A. Diaz and
Mahadeva Sinha), a MALDI TOF-MS (Robert J. Cotter),
a handheld quadrupole ion-trap/time-of flight hybrid
analyzer for gas-phase analytes introduced from either
an air or liquid sampler (Jack A. Syage), and an ap-
proach to miniaturization using an array of transmis-
sion quadrupoles in parallel (Saı¨d Boumseliek). Almost
all of the presenters opened with some variation of the
statement that it is easy to produce a miniature mass
analyzer; the hard part is reducing the size of all the
other components such as power supplies, the vacuum
system, inlets, etc. to produce a miniature mass spec-
trometer or gas chromatograph/mass spectrometer.
And to that end, the last presentation in this session was
on a miniaturized ion detector that could be used in a
mass spectrometer—an “active pixel sensor” (Stephen
Fuerstenau). Unfortunately, this was the only presenta-
tion on advancements in components of the mass
spectrometer beyond the mass analyzer.
The conference notes were some of the best that have
been generated for a Sanibel mass spectrometry meet-
ing. There were a few missing sets, but a promise to
send these by e-mail was made by the organizers. One
very valuable part of the conference notes was a 41-item
bibliography of the literature on miniature mass spec-
trometry included in Dr. Cooks’ material. He stated that
this bibliography was provided so others could com-
plain that their work had not been included, and he
could then have a more accurate list.
All of Sunday’s talks involved the future of minia-
turized mass spectrometry with the somewhat excep-
tion of the presentation by Jorge A. Diaz. His develop-
ment had not been directed toward a generalized field
instrument, but toward an instrument that would be
specifically suited for volcanic monitoring. The result-
ing instrument is one in which the electric field is
superimposed on the magnetic field to produce “ . . . a
90° cylindrical-crossed electric- and magnetic-sector
field analyzer (r0 5 2 cm).” This compact double-focus-
ing mass spectrometer is currently being used in the
monitoring of at least three different sites of volcanic
activity.
The seven presentations on Monday (five in a morn-
ing session entitled Field-Portable GC/MS and two in an
evening session entitled Threat Detection) revolved
around commercially developed instruments that were
used in various field applications and some specific
applications. The approaches to the field-portable mass
spectrometer presented were from the ground-up de-
sign of an instrument for field analysis as seen in the
Leybold Inficon portable transmission-quadrupole in-
strument (Steve DeLuca) and the quadrupole ion-trap
instrument developed at Oak Ridge National Laborato-
ries (Stephen A. Lammert) to the extensive hybridiza-
tion of an existing Agilent Technologies 5973 mass
spectrometer, including the development of a new
vacuum system and a specialized gas chromatograph
for use with a solid-phase microextraction approach
used by Lawrence Livermore Labs in the instrument
that is to be commercialized by Orbital Science Corpo-
ration, Dulles, VA (Brian D. Andresen) “to grab those
instruments off the bench and anything else we need to
analyze possible hazards in the field, put them in an
airline-transport-approved (ATA) box and fly every-
thing and the necessary personnel to the site methods”
presented by Monica J. Heyl of Aberdeen Proving
Ground, MD.
The Monday morning presentation entitled Analyti-
cal Task Force for the Assessment of the Chemical Threat in
Case of Accidents and Disasters by Gerhard Matz showed
a pragmatic approach to the evaluation of hazards in air
by the use of a simple, handheld, portable, gas-array
detector using detection of large and small and positive
and negative ions with an ion-mobility spectrometer
and other material with a semiconductor detector, an
electrochemical cell, and a photoionization detector.
This device produced eight different channels of detec-
tion that could be read by using color indicators on the
device. For more complex problems requiring specific
identification and quantitation, a mobile GC-MS in a
van or helicopter was used. Scanning passive Fourier
transform inferred spectroscopy was used for remote
monitoring of airborne hazards.
The Conference was concluded with five presenta-
tions on Tuesday morning in a session entitled Real-
Time MS. The opening talk entitled Real-time Particulate
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Characterization by Laser TOF-MS was presented by
Kimberly A. Prather. Dr. Prather’s “portable” mass
spectrometer pushed the limits of portability due to its
size, but this limitation to field portability was compen-
sated for in the ruggedness of the instrument and in the
ingenuity of the users to place the instrument in desired
locations. Dr. Prather travels areas such as the Indian
Ocean with her husband/instrument developer to
study and characterize airborne particulates that can
affect the earth’s atmosphere.
The last talk was a presentation by Henk Meuzelaar
entitled Novel Analytical Dimensions in Field Portable
Mass Spectrometry. In this presentation, Dr. Meuzelaar
talked of the importance of the field-portable instru-
ment in its ability to reduce the turn-around time from
when it is determined that analytical information is
needed to having the results in-hand. He went on to
show practical results from field instruments that al-
lowed for expanded temporal and spatial dimensions in
the characterization of environmental air factors, which
can only be accomplished with a number of accurate
analyses in short periods and over a wide geographic
area.
The 2001 Sanibel Conference has Informatics and Mass
Spectrometry as its topic and is being organized by Ron
Bonner (MSD Sciex, Condor, Ontario, Canada) and Jan
Van Der Greef (TNO Pharma, Zeist, Netherlands). The
conference will begin Friday evening, February 19,
2001, and will again be at the Sundial Conference
Center. It will conclude with afternoon talks on Mon-
day, with departure on Tuesday, February 23. The exact
schedule is still in the formative stages.
The following is a listing of the 2000 Sessions with
oral presentations:
SESSION I: Introductory Lectures Field-Portable Mass
Spectrometry: Past, Present and Future; Jochen Franzen,
Bruker Daltonics, Billerica, MA.
Fieldable GC/MS for Environmental and Forensic Appli-
cations; Brian A. Eckenrode, Forensic Science Research
Unit of the FBI, Quantico, VA.
SESSION II: Miniature MS Techniques Miniature
Cylindrical Ion Traps and Arrays; R. Graham Cooks,
Zheng Ouyang, Ethan Badman, Purdue University,
West Lafayette, IN.
Micro-Mass Spectrometers; Michael Ramsey, Oak
Ridge National Laboratory, Oak Ridge, TN.
Trade-Offs in Miniature Quadrupole Designs; Sa¨id
Boumsellek, Robert Ferran, Ferran Scientific, Inc., San
Diego, CA.
Sub-Miniature Double Focusing Sector Field Mass Spec-
trometer for in situ Volcanic Gas Monitoring; Jorge A. Diaz,
Ronald Gentry, Clayton F. Giese, Dennis L. Polla,
University of Minnesota, Minneapolis, MN.
Miniature Mass Spectrometers; Mahadeva Sinha, Jet
Propulsion Laboratory, Pasadena, CA.
SESSION III: Miniature TOFMS Miniaturized TOF
Mass Spectrometers for Biological Research and Bioagent
Detection; Robert J. Cotter, Slava Kovtoun, Chuck
Fancher, Mari Prieto, The Johns Hopkins University
School of Medicine, Baltimore, MD.
Towards Hand-Portable TOFMS; Jack A. Syage, Karl A.
Hanold, Mark A. Hanning-Lee, Syagen Technology,
Inc., Tustin, CA.
Advanced Ion Detection Technology and Miniature Mass
Spectrometers; Stephen Fuerstenau, Jet Propulsion Lab-
oratory, Pasadena, CA.
SESSION IV: Field-Portable GC/MS Design Consider-
ations and Applications of Field Portable GC/MS; Steve
DeLuca, Leybold Inficon, Inc., Syracuse, NY.
Process Analysis by On-Line GC/MS; Neil S. Arnold,
Femtoscan Corporation, Midvale, UT.
Analytical Task Force for the Assessment of the Chemical
Threat in Case of Accidents and Disasters; Gerhard Matz,
Alfred Schillings, Roland Harig, Wolfgang Schro¨der,
Peer Rechenbach, Technical University of Hamburg-
Harburg, Hamburg, Germany.
Fast GC/MS Analysis of PCBs in the Field; Albert
Robbat, Jr., Tufts University, Medford, MA.
Field Portable GC-MS Instrument with SPME Sampling;
Brian D. Andresen, Jeff Haas, Del Eckels, James Wong,
Doug Howard, Peter Nunes, Fred Kelly, John Bushman,
Lawrence Livermore National Laboratory, Livermore,
CA.
SESSION V: Threat Detection A Modular, Fly-Away
GC/MS and LC/MS Laboratory; Monica J. Heyl, Edge-
wood Chemical Biological, Aberdeen Proving Ground,
MD.
Fieldable Ion Traps (Military Application): Chemical and
Biological Weapons Detection; Stephen A. Lammert, Oak
Ridge National Laboratory, Oak Ridge, TN.
SESSION VI: Real-Time MS Real-Time Air Particulate
Characterization by Laser TOF-MS; Kimberley A. Prather,
University of California, Riverside, CA.
Real-Time Field Analysis of VOCs Using in-situ Sam-
pling MS; William Davis, Jed Costanza, Waterways
Experiment Station, Vicksburg, MS.
Mass Spectrometry in the U.S. Space Program—Past,
Present and Future; Peter T. Palmer, San Francisco State
University, San Francisco, CA; Thomas J. Limero,
NASA/Johnson Space Center, Houston, TX.
Field Screening and Analysis of Organic Compounds in
Water Using Membrane Introduction Mass Spectrometry
(MIMS); Scott Bauer, MIMS Technology, Palm Bay, FL.
Novel Analytical Dimension in Field-Portable Mass Spec-
trometry; Henk Meuzelaar, University of Utah, Salt Lake
City, UT.
The following posters were presented:
SESSION I A Versatile Multidimensional Gas Chromato-
graphic-Mass Spectrometric System for Field and Flight
Applications; Jon H. Wahl, Douglas M. Riechers, Mark E.
Vucelick, Bob W. Wright, Pacific Northwest National
Laboratory, Richland, WA.
Miniature Time-of-Flight Mass Spectrometers for Plane-
tary Exploration; W. B. Brinckerhoff, T. J. Cornish, R. W.
McEntire, A. F. Cheng, R. C. Benson, The Johns Hopkins
University Applied Physics Laboratory, Laurel, MD.
470 SPARKMAN J Am Soc Mass Spectrom 2000, 11, 468–471
Miniature IR-MALDI/Time-of-Flight Mass Spectrometer
for DNA Analysis; Vladimir Doroshenko, Timothy
Lippa, Nelli Taranenko, Coorg Prasad, Science and
Engineering Services, Inc., Burtonsville, MD; Robert
Cotter, The Johns Hopkins University School of Medi-
cine, Baltimore, MD.
Sub-Miniature Double Focusing Sector Field Mass Spec-
trometer for in situ Gas Monitoring; Jorge A. Diaz, W.
Ronald Gentry, Clayton F. Giese, Dennis L. Polla,
University of Minnesota, Minneapolis, MN.
Hardware Design of the Chemical Biological Mass Spec-
trometer (CBMS-II) for Field Applications; Cyril V.
Thompson, Marcus B. Wise, Oak Ridge National Labo-
ratory, Oak Ridge, TN.
In-Situ Mass Spectrometry Small Unmanned Underwa-
ter Vehicles; D. P. Fries, R. T. Short, S. K. Toler, C. E.
Lembke, M. L. Kere, S. A. Samson, R. H. Byrne, Univer-
sity of South Florida, St. Petersburg, FL.
Single Airborne Particle Analysis Using a Portable Time-
of-Flight Laser Mass Spectrometer; K.-P. Hinz, A. Trim-
born, B. Spengler, University of Wu¨rzburg, Wu¨rzburg,
Germany.
SESSION II Influence of the Earth’s Magnetic Field on
Portable Mass Spectrometers; R. T. Short, D. P. Fries, M. L.
Kerr, University of South Florida, St. Petersburg, FL.
A Compact, Non-Scanning Magnet-MS for Highly Time-
Resolved Analyses of Gas Mixtures; G. Matz, W. Schro¨der,
A. Liebram, Technical University of Hamburg-Harburg,
Hamburg, Germany.
Two Laser Color TOF Mass Spectrometry of Single
Aerosol Particles; Tomas Baer, Ephraim Woods, Jerry
Cabalo, Roger Miller, University of North Carolina,
Chapel Hill, NC.
Linear Dispersion Mass Spectrometer; Adi A. Scheide-
mann, Robert B. Darling, Frank Schumaker, Arthur
Isakharov, University of Washington, Seattle, WA.
Miniature Time of Flight Mass Spectrometer; K. H.
Hosea, M. J. Van Stipdonk, E. A. Schweikert, Texas
A&M University, College Station, TX.
Field Portable FT-ICR MS; David Salzman, Carl
Ijames, Polychip, Inc.; Gerald Gabrielse, Harvard Uni-
versity, Bethesda, MD.
Compact and Rugged Multipurpose TOF; M. Gonin, K.
Fuhrer, J. A. Schultz, Ionwerks, Inc., Houston, TX.
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